Supplementary Methods

Mutagenesis and purification of DNA methyltransferases
Plasmids containing hhaIM gene with single Q82A and N304A mutations had been previously produced as derivatives of M.HhaI expression vectors pHH5.3 and pETHH2111, respectively (9). Y254S mutation was introduced by the Kunkel method as described previously (15) using a mutagenic primer II. Full length hhaIM gene was restored by cloning R.Acc65I-R.Eco91I fragment into pHH5.3.
M.HhaI variants containing two or three mutations were constructed by recombining appropriate fragments through unique R.Eco81I, R.Eco88I, R.Eco91I, R.Acc65I and R.HindIII sites. Protein expression was induced with 0.4 mM IPTG. WT HhaI and mutant MTases were purified as described previously (33). Briefly, MTases were selectively enriched by a high salt (0.4 M NaCl) backextraction from the cell debris. Following extensive dialysis to remove bound endogenous AdoMet, MTases were purified by passing through a pre-column of Q-Sepharose followed by column chromatography on SP-Sepharose. All proteins appeared as sole bands (> 95%) in Coomassie-stained polyacrylamide gels. Protein concentrations were determined by active site titration with a fluorescent duplex oligonucleotide as described previously (33).
The pUC19Eco31IRM plasmid was used as a template in PCR amplification of the eco31IM2 gene. The eco31IM2 gene was cloned into the expression plasmid vector pET15b (in R.NdeI and R.BamHI sites) to create pET15b-eco31I. This plasmid was used to express wild type protein, carrying N-terminal His6 affinity tag. N127A and Q233A mutations were introduced by megaprimer method using pET15b-eco31I as a template. In the first round of PCR one of the flanking primers (III for N127A substitution and IV for Q233A substitution) and the internal primer (V and VI respectively) were used to generate a megaprimer, which was purified and used with the other flanking primer (IV for N127A substitution and III for Q233A substitution) in the second round of PCR to generate the complete eco31IM2 sequence with the desired mutation. The plasmids pET15b-eco31N127A and pET15b-eco31Q233A were constructed by cloning thee modified eco31IM2 gene into the pET15b through R.NdeI and R.BamHI sites. The plasmid pET15b-eco31N127Q233A was constructed by recombining mutations from pET15b-eco31N127A and pET15b-eco31Q233A using the restriction endonuclease Bsu15I sites.
M.HpaII encoding plasmid pA-HpaII was used as a template in PCR amplification of hpaIIM gene. hpaIIM was cloned into the expression plasmid pET15b (in R.NdeI and R.BamHI sites) and plasmid pET15b-hpaII was constructed. This plasmid was used to express wild type protein, carrying N-terminal His6 affinity tag. Q104A and N335A mutations were introduced by megaprimer method using pET15b-hpaII as a template, two flanking primers III and IV and the internal mutagenic primers (VII for Q104A substitution and VIII for N335A). Mutagenesis was carried out as described above for M2.Eco31I. The plasmid pET15b-hpaIIQ104AN335A was constructed by recombining mutations from pET15b-hpaIIQ104A and pET15b-hpaIIN335A using R.MunI and R.BamHI sites.
E.coli ER2566 carrying a pET15b-borne MTase gene and a T7 RNA polymerase gene on a separate plasmid (pACAR1, G.Vilkaitis, unpublished data) was grown at 37°C in LB medium containing ampicillin (100 µg/ml) and chloramphenicol (25 µg/ml) until cells reached OD 600 0.8.
Protein expression was induced by addition of IPTG to 1 mM concentration and cells were grown ~16
hours at 16°C. After that, cells were sonicated and the supernatant was applied onto IMAC HP column (GE Healthcare). Protein was eluted with an imidazole gradient from 10 mM to 500 mM, and pooled fractions were dialyzed against storage buffer (M2.Eco31I: 20 mM Na 2 HPO 4 /NaH 2 PO 4 pH 7.5, 100 mM KCl, 0.5 mM EDTA, 2 mM 2-mercaptoethanol, 50% glycerol; M.HpaII: 20 mM Na 2 HPO 4 /NaH 2 PO 4 pH 7.5, 100 mM NaCl, 1 mM EDTA, 2 mM 2-mercaptoethanol, 50% glycerol).
All purification steps were carried out at 4°C. The molecular mass of purified enzymes was verified using MS analysis (single quadruple Hewlett-Packard 1100 series system). 
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